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ABSTRACT: 

PROBLEM TO BE SOLVED: To determine the position of measuring points on a wafer 
even in the case of unknown rotating direction of the wafer. 

SOLUTION: Using a reference wafer, the rotation angle θl, position of a 
positioning reference point RP position, and positions of measuring points 
PM1-PM15 are registered previously. Near the positioning reference point RP a 
first template image is taken, and near the measuring point a second template 
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made to determine the measured position of the measuring point. 
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S?^ (7^7 54754 ySL^) 

ml\ *C\Z\ icO^tCtt, f--y7"C0t-yf-LX^^: 

ttLYO \/2tm*?x.W ! P-(>irt>-?t> itiomzts 
[0 04 1] fa5c07r-y7-S3T'tt, WBEWJfil$i 

*t^gi5o (02) at. mmz-ttixi^xy=jm 

^xA^fflEKK^SSr^-ri,. rffligj^jKj ttt. 

jttax 7 i^fa^4>f»4>fi£ttamffittaoiiiafta» 

aSlx.yi'''ft$S^}Sa3^i:LTtt. mrtc 

[ 0 0 4 2 ] 09tt. 1 aeasaHscfc *aax„ ^ 
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c«o*BiMHh!roart-* 2 Kytmmwm^z tix 
fc«r«r*mfctt»LJt«^fctt. BiiwhWttE-ra 

fc, 2<Jcrc««&S4S'4**i»lt:iac7aSWLT. B 
18 0' ««Jfflt*>fc4a»<0fi»*l*I taaRt-* i. 0 

[0043] 131 05rV"vLia 1 2ti. V«JW<V—9 

twLTV^. y^/M-^-^iST'ti. *•**, 010 
(A-l) ifctt (A-2) fc*tJtd*. x.yi>'B3| 
££tti^lMX<OB3S7n»/7 (01 OOflT'ii, 3 
x3yo7?) &£ffMBfta**&aft-t-&. -I-I 
T, <"x- y >?B*j (i< r8jfi«W)B«09t.t k . 4«Sr 

< 1 1> i mmmmmmK mu* < 0 1 0 ( a - 
1 ) , ( a-2 ) alum) mmmtm^xh 
9, Bfii<ow±^t>B*j tjg«s*i*. 0 

1 0 ( A - 1 ) T-(i. BfllOftSf^B^xy^-B^ 
fcLTBWSnSttB&wLTfcO, 01 0 (A-2) 
Tli, iSKa^B«#XvyB*i:LTSaSii4« 

££PgPB<IflT'762=U rD-y^fiOff^B^iieiO 
[0 044] 01 0 (B-l ) , (B-2)li. 

i*i t fttfrfatf) y ^m-^w - ? i ztiztiM ix v > 
h. ^"/immz%ts3-x37u"j9[ztti.x. z\tit> 

<ifc#wm*#>f>ft&. 0i o (c) it. tK¥*iS] 

A* * Sr 3 x 3 y ?«B*«fcfMi3 

•ii-i»t* j Fx.yi;ii^#4,ii, ehwci/c, mmm 
[0045] 01 ui, v<w*.u-?zm\->x®t> 

iitc^x. -y iSm X k MUX -y xffl y k frt> , B^Ott 

«si^oftffife»ajt*^ t*tBfiBsrc* &.01 

1(A) (Cijrf i^tc. BfcOBttflfitoftftaU, t 



an-' (y/x) T^X. £>fc.S . -TiT, ftgall * 
W|6l#*l6l (B#ft03^|»j) ^t>RB#|tlHl9tS9-5 
fcft£T*&l>. mH£. 011 ( B ) <7)MT'(i. Sittx 
•y /t^OtS 0 *¥x -y i?mtf4 tc<T)X\ ftga J± 0 
• ■C*6k ! H3rc , *6. 01 1 (C) <0WCJi, 
gffix 7 i;«fc *¥x y vtffct l fcOT, AS 
«Ji4 5* TftifcflJTC**. 3rJ3, flgaliO' ~ 
18 0° <7)®HO<IS:KI>i>c7)t-r§. 180* -3 6 
0' OKffltt, 0' -18 0- «©fflklf{IT'£>&. 
[0 04 6] 01 2tt. JBfflJt«i:^S#|@saBffi<0- 
fflfc, ^w^BiaBBfr'W^kt^U-^ifcfc.fcoT 

012 (a) iz^-tzmfflmmmzti^x. 010 (a 

-1) £izi±mi0 (A-2) Oidftx-y^-Bfl** 
3 x37n-y?£&tBU x-y^H*** 
tf# 3 x 3 yo -y ? tcoV v£0 1 1 fc^t*ffifftJSa 
Sr^fetS. 012 ( B) (4, Zco£olxm<V3x 
3/07? iCOV^Ttf tWSftSa cO^JgSr^-f t X h 
fyKX'hh. Z<?MX'\Z, 4 0° kl30° cofiBt 

tr- ^ l, 40* (0{m<?> tr- ^ tfm±x-$> s . 
•rs. 

[ 0 0 4 7 ] ±aLfe 1 jjoasaw^y^*^ 
tuf.mm&ani. i/4<wises**LT^ 

£. 013li, 4o«WBa^**5^«!BSrc* 

01 3 (A) (c^-fj;3t. Xi>54 l«mSfW|*i 
fcX^5-f yS LW3^#ifi<?)B»* J £iTV%5 

s . zcommmx*it*}* y 4 1 o^if^^ x 

ijt^. . y yyj XlzitKX'bZ V \<7)X\ & ••/ 7-(0@$E^r|6] 
**013 (B)~(E> <04«8O^-mr*i36»tB 

OiELv^lHllK^ljgti, 9 0* *J#04O(7)^ffi^|l]rfe^ 
ScO+^lo-C'ibS. 03cOX-f-yrS3tfc^T*4, 

z\<o4-ov>ms%\8mn&0yj?%< t fc 1 osrsiiirgft 

*fc LT^tli-ri.. ^fI^lHliK^l^lo*^ajT#ix 
[0048] ^rtJ, Xr yTS3'Cfc^-CII<9iX*a3ll 

x -y i>fflj.k*<rmm&mt. iik^m^nx^ 
ysuzmh-r. Vx.w%mm&niz-&fcthm& 

dH4, 54 7y4 >SUz¥'fpj;i>(DmikA,k'X' 
Ai.SSo-C. x^5'f7 r 5'r>'SLmc0iS^fi , jB® 
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[0049] XT yrS4Tti. y.T"/7S3X'tfl}}iZ 

*a«a»fcjoTff s Sr3wfca«T**. nio~ 

12(B) <n\ix hry&nv-tmfim&mmxt 
x% h i)*gfrtz <t o t * ^ t a*t-£ & . h h \ * 

14. *-*13 6fc?x;*0B«£«SUT*}Wf. u 
•»* 9 i: IfcftBxy iWB*rtfc:*4ii6*>5*»^a 
-WISCfRt* -r t £ . fitSix -y sfflfey 

T. XY*-f-S''3 6£Jjlf5gS (flUtf l&ffft) fc'tt 

^x/NWfftifi«)8fl©fiiaiK4Jv^r#iesiB 

[ 0 0 5 0 ] Z 0 IX, ffllHSgftga 1 W&bbtil 
&StMi*«fft:*trJ:dts XY^r-v*36£0gl 

fc* <sft-«ft. 3jft-«ift. 

ft) Wot, ^x^^+ifrfctJftittJBOfiHWfiHI 
Ji@8fc^4-9WlgHw— w4ofiatrn«a:gi{^ oT 

H*. SttfiHBKJg^ai 5 2 (02) 14, XrvTS 
3t1t&fcfcSaCMEa It. f-yr^HS (f.yf- 
LX, LY) t. f-yr^HRfMI^^. XtffliY* 

1-4. BflaHU-^vhSOtt. ^<^Mft$Mfl«3 
3 (HI) fca»l/C. XYXt-^'3 6 

-f*. ffllilKft«« Ifcl41/4«WF«SS36<* 

5-fySL«^<aBfcEIBT&Si:l4RMrt\ i« 
*£fcl±. Witf^xAO+jfcfiat+^i: LT9 0* 

b*>mmm ^t^rni^t z t & . 01 
XT—ismmmvmuftD s *68HCft£a 1 *3t 

Xf •yrS6(Cfc^T*^741Tffi l 3 
SX,£Bft{4fcx? 1 3 6 ca^SitS . 
[00 5 1] @5cOXT-yrS7T1i. ^T>y7*S6f 
H9a* fi&Bft*ti?|-|al •) (camCAKa 1 WHIk 

StfiBBttafcffd. xf7rs8tu. BSM&fii* 



5£#$15 2fr\ ySL<O^PatfOI 

B(4. Mitf. 014tCjjrf. *^74 l<7)^|?Wacr) 
a-if^-^ l 3 6 fcSt^Sfl.fcBflLLKfclvc,. V 
BS^flMetii **VH4. ^54 1 

£ fc t^TKT* 6 . B«BST36£<0+'&fitEt: 
*»6«^W±. 4"f\ «aLfcx-f-yrS3fcH*S!«r 
*fcfc«&-> Ttt&x -y a/'fc&flW S . •f'UTs 

£ix^c7)}£«Ki:ilT-|iBE§it.5»4O£0ftgP(7)+^ 

=5rfc, «HWa<7)4>^fiawJig{4. xf-xIS 
l«»ji»»3 5 (01 ) "CK9&**utxf-y*WR 
<7)Ji® (Xr-^tca^Sixfeffim) iiWa 

[ 0 0 5 2 ] $ 1 CO-r >7 'V- V Wm P a <y)£2£ * Q 
air. ^^7'f7'7^y3cAPat(7)Jim^7-fe-y 
h (5x, «y)li. 77^f^y«7r>f;H39 

[0053] Xr-yrS9T»4, X-f 77'S 7THMSL 

^B^+^^N^-y-7 -y f-y ffo<T)% i <of>ri/ 
-hB« (tf^A^-yttuf^) SrWOajLTSfii 
•TS. 01 5(4. micOryru-hB»MPaco§ii 

<nm-^-fwmx-hh. xf7rs7tit 
^9^r?^ysL3^fflaifc*j»t4iWlWt« (0 

15 (A) ) 01 5 (B) fcS^,fcdfcaig»S* 
a l^MltEIOtlsIlK^-tirT. ERfttfJBftStx^ 
1 3 6fc**ti. B»OE©4. T7 < ySQjlfcio 
T^T$fL^„ JL-fJi. a^3iifcB«S«KLT. 
Tyrw- hBfilM Pat LT($fflT'# SBffl^^-V 

kUTffiffl-C#l»B#^->'i:(i % ^Bftvc^-v 
<7)|6l§*^. mm&a 1 fc L-T^i=5r4o^fifHl« 
ft*«+Wlr?fcW?T*6J:3*BflU^-y*»* 
•fS. Tyri^-hBtRMPatLT(i. 9 0' ^Sft 
^HBWI*tt3^v^BflUV->o& < tf4LV\ 
ixtf. 9 0* W^R<g<0IsWS*mtt (9 0 4 ,180 

• , 2 70- amtcftffttt) o^-rtu^s^rrsBflu^ 

^-V»4. T>ri~ bHtfeM Pat LXl&mWVb 
h. XlvAy'yJ ySL02cA#j5omHWaWi. 
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VM&'W-yimiWT-yTU-Y-WmMP at IX 

[ 0 0 5 4 J m&C0WiW<iftlCT>7l'-hW{&MP 
at LT<£fflT'# S WW W - ytf&tE Lfcl/ 

LTRgL&a'£>. XYXr-x3 65r^L-foffil$ 
fit, ry7-U-hB<£MPatLT<$fflT'# 

[0055] ^somifwa flier yru- hBtfcM P 
a t ixmx-z hW&w-ytfw&th^M^ 

015(B), ( C ) iz^tX o fc s BIsf^S^fiA^ 
t>7->7U- hWm Pat LTgilTS^^^] OHJ 
-f. f-yrP-bBfilMPa^Hti. i~9->*v<77. 

m<nx4vT4vy : r><4* : km^x%i'£-$z>. t>7 

U— M5tfcMPa(±, X?7 4 774ySL<03&£fti£ 

[0056]i5mf7/S10t(i, nioryr 
U-hBf&MPaOBfSt. T>-rix-Mi®MPac?) 

0f^ea(csi.s^ mumi 5(c) t^t£± 

jSQ a ) O&mmSS.T < X ? 1 3 8 |*l<7>77 4 ^ >- h 

w?g7T^;n3 9 (112) izmiztii. mm 

[0057] H6 WXx-y T S 1 1 T'fi. i-lW. @ 

$k lt « o ab Lit t vtv- vm\m p a^m^*^ 

1^1 ( 0* #[6]) Drtfc«*6i4:fcJ:oT, ffilslfeftJg 
alOTOSgttSr&OiK. Witf. Hi 5 ( B ) dZyjk 

W(CB#|tc03^(nj*5S^|6lD«lt LTISSSilS i 

oas-c**. t^oT. 01 5 (B> tftfteicii. am 

^xA^S*<7)S^|ii|Sr. ^53^f#l6lISW«)*rt 
fcW?Utftefcli. ^^xACOEHEfcfttia 1 tJi 

1 CHJr^fflSrJn^i^Ji^KL^li^^^x^coEl 
IsftKt^S. «itf, 015(B) WtHWCiJUT. 

^w-o 1 2mftmx'\&&&<Qgmmt ixmir 

ZtlHW&lziZ. 3»*rx>\n®GAmt* ( a 1 + 9 
0* ) fcfc*. 06<OXf- yrSl 2T'(i. i^HWfcft 
Ka 1 Offi*'77 ^yHSS7r^l39 (C«#S 
its. 

[00 58]X-fvrS13T1i, wwyrm 
?74 >^ffiatflMRfR«!6*4 J: atCX 
^-y3 6£#»3ii:TB«£lgfi«-S. XiryTSl 



3-ttioT. mi co-r V7V-b®ffiMPat|S]t 
Hf^^-V (-7 /f-y^VN^-y) fctftfj-ri. 01 
6(i, XfyrS 1 3 , S 1 4<7)55Sfl§$:^-t!ftHJS 
T'£>6. dcOfia]t-(i s mic0ry7V-l-HaiMPaO 

twaurv^TtJ:^. mm mm®) wbt*$ 

Jt&BtfrO+A^. *Sl<7) : f:/7*V-hB{£MPa(;:-? 

[0059] Xf77S 1 4f«, V7fXW-y 
MPbSTfcajLfc&t, -J-cO^^QbcOffigt^asi- 
6„ -£Lt\ 2-?OltA7-yMPa, MPbi^Si 
jSQa. Qb|3I±^|SJqiaLl<?)*|ftlkLT, »2« 
»6^Qb*^lcO«^^Qa^|6]-3*|Sl (gi&£<0 
SHStfl"]) DLlfcttj*?*-*. ^<0Jil£^r(6]DLlc0 
(^■f-i/«WR<0»*|*|Ds*»feRI«mg 

9tC»]o^«) <9lS:aajt&. £*£Qa. 

aas*i»iDLi<oisicft*d ui. ifi&o* 

[0060] C«OHift0!|-C«. 015 ( B ) fcip-f 

^1 xAco@KftjgtL,Tffiffli-&. 2-ooiel 

feftJga 1 . (9 lcOiSV«. >7x;\Jiil&<7)g5g;fr[6]t 
LTt'^(taSriM^-tl>*\ (CjgH-tStOT'* 1 ?. V> 
^K*mkn%.tLX%MLXi>S.\,\ fflL. BfK^ 

-ycOS^.^JI^TnlCOlHllK^I^^ 1 £7)^A\ fflllHg 

*rau:H3 (a) fc*stiTv^igeft*^itt. - 

<0»HjS«oa96*l*I D LIT^SS til. ETRftlTC* i> . 
[0061 ] I6Wf77S 1 6T'fct ^2^0X^9 
4?7<i>3iAPb (01 6) O&atf&SgSfi.. 75 

2c07.77-(75'fy^Pbf?y^-y^y\^-yM 
PbtcO^H^li. miC07.?7<7-7-f >3c^Pa 
tf^71/- hBMM P a tO{5MISf;&tt£U^t><0t 
(RSSilS. SEoT. m2CT)X7y4 7y4V-£&P\) 

<n>®m$. ~? v+y7;*?->MPb<omm£.QbffM 
St. ^1(7)^^74 7*74 y£.&p at xvru-h 

B«MP aOS^^Q aWfflJtffljikiEai^V^JWlS 
ill.. 

[0062] ^l<7)X7547'74>']!e^P 
aC0^5t^ffitl5l«<7)^cJ;oT. H2«0X^747' 
74 yl&iPbcOQ&iVi'fct&XolzLXh&W t 
%b*>. %2nx77 4774y$i&Pb<Dm.Z. 

$rMtJrTI»>lttcJ:-5T. 2&20X?747-74 ^3^5 
Pb<0fifflfcS»Wfc«S&t*J:5fcLTt>J:V\ 
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[00 63] H6<y>Xx"/7*S 1 7T'l4. 2r>ff)X9y 
4 7*5 4 >?La Pa, Pb^tePab cr,mm^MtH $ 
*U tiiS^fc-eS^ (H3 (A) C7)^RP) fcLTT 
7^yhffi$87 7 4/H 3 9 

#l6lfc&£ 2o<0X?5-'f 7*54 y3&SiP a, PbOJi 

[00 64] (iB^-ti-S^t LTtt, iOffi 
Kt>a«<ORj©5r&6«*4. flitf. 2o<0SfSA'^- 
yMPa, MPb^»^iQa, Qb?)4>£Qa b£{J 

X?54 y^-f >3e^iPa, PbtS?i.<±iQa, QbO 
[0065] M±0)£mVx AfcWtsffJHIfcJ: -> 

(a) aBIS^xA^ffllBMSflfta It, iS^=5r@lKft 

J£<?1 ; 

(b) SSlOrVrU-hB&MPa^Wj&T-:? : 

( c ) fyri/- hma&MQ a . q b ohm : 

(d) fyTU-hn&n&m&Qa. Qb^-fft-f 
itc9X754 7*5-''y££Pa, Pb*T'f)iiS<7)^-7 
-t-yb (5x, * y ) ; 

( e ) tm&h-tmm&P a b<7)Jig*ffi. 

[00 66] ztihnma. xf-yfilWxA 
( rj^s^jcra^^ffiffij -z-foh. zcom 

^^-5^ifflWi:taa«ef xAO">xa««3R4:o 

[00 67] ^^-yMWfc^xAffilUWi, 
T7 \ y$m^i •»T«»t«5(cS»'r* - fc ***C£ 

<. 4fc. ?xA^&^gi:LTS»LT 
vv«w»6*:t> . 77 < V38fcz>^fl*£««l/C 
i> < J: o fctfctf . T7 yjg«*«SK*fff « £ t 

[0068] D. »')iA5ffli^7r-fy77'f^ 
ybtti^SM: Hi 7(4. SJg^xAWF l£fflv^7r 

4 yT?4 ^ybWMmco^-m^-tyri-^-Y-hX' 
hh. 7T4yTy4xybtimmxn, s^xaw 



Fl±W8»OfflS&5PMl~-PMl 5 (133 (A) t= 

[0069] Xf7 7-S2 1tii. SI5££ (t*UtfH3 
(A) OPM l ) £ffl|Jrtfc£tfffiES:i--Wt§5£L 
XYXT->*36fc»»S#S. H18I4. i#B 
<0«££PM i £*triB»W ( i ) S5rtia«HT» 
6. icomifW ( i ) 14. 77* vSJifcJr-jTS*? 

[0070] HI 7<7)Xr-y7 , S22t*{i. a— fff® 

1 8tc^Bffi±r i #B<0jB^iP M i OfiLMS- . V 
<7X&i'cD;K4 Vf< WffM XSrfflWttgjjcf 
ttt&PMiOSMi (Xi, Yi)ll 75^yh 
Wffi7r4^13 9fc«#$;fl$. XT77S2 3T' 
14, SS5£,6 P M i Ojg&tefclr >T , SI 2 C0r >r U- b 
IfMRa (m2<DJ-y7°U~bWm t LXMVfcW 

m/w-yzs.— ftfmt. m2<7)7-yyu-hm^M 

Rat Lt»ll'^-y«. 9 o • (Dm®.i%0)® 
[007 1 ] mKMMf-y#iL\V£%til t . x 

h.tLx, XTvrs25i,zt5\\xwm<mmM 

[0072] Xr-yTS 2 6T'(4. i-1f^2c7)TV 

2^r>'7-U-hB«MRaO®mT-^S:W , )mL. 
^S*^RaOMS(x, y) bbUZ&ftth. 
[007 3] m2£0r>'ri/-hafIMRaJ4. 

M«MPa (HI 5 (C) ) tmti><7)X'h-?Xl>£ 

\>\ mm, &mfe&<7)&®izmicDf-y7i'-hWi$. 

MP a*qjqtT4«^fctt. Xf 7 7-S 2 6<0ftfo 0 
fc, A-^->-7.yf-y^#gi 5 4 (H2) SglO 
ry7l/-hHtgMPaSrfflv\fcA^-yv-yf-V^5!i 

[0 074] Xr-y7S2 7T'(4. ^OrVTV-h 
I«MRa©»Ra*^, i#gW«I^APMi^ 
t'« , )Xffi®iY^g^7-fe<yh (AX, AY) Sr^tf) 

T77-f^yhf»ffi7r^;H3 9fc:«#tS. ffl^A 

(7)5j-7-fe-yh (AX, AY) (4. i#a<7)il^PMi 
tfMfi»t#fi*4»2«)'ryru-bBfl|MRai:. i 

[0075] Xx-xTS 2 8T«4, ffe^ail^^J)^* 1 
S^WSrStt, fficoa!l^* { *)l.^t{4Xx-y7S 

2 1fcM0» J^UiXx-y7 , S21~S27<0*!l3ia< 

mr&znz. -u. ±x nmfe&izm lt xr >y 7 s 

2 l~S2 7C^0.a*^7-t.?>k. ^¥^xAWF IT' 
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[0076] Srfc. %2ff)r-y7U- NB&MRafcL 
T«i. ^TiOai^cWLT^ji^lo^S^A-^-y 

*ig&SBteA:j>-y££fSt/ct>&ir\ 
[ 0 0 7 7 ] ±j£ xAWF 1 r 4 V Tv 

4*> v mamx-u. jggoa&ftcN tx . ztim 

WT«9fflB8#75 4 X V hftmy 7 A )V\ 3 9 Kg#f S 
tlh. 

(a) SI2^)T>-7V-Mi®MRa£0li^T— ^ ; 

(b) S2<^)f>'7-l/-MWRaOiiSjSRa<0Cl 
B <-f &b*2B(lj£R a J; {iS£;b-££JiS£R P fc Oft 

(c) ^2Wryru-hHffiMRa<0»|ljSRai:ai 
5&5PMi b (AX. AY) . 

[0078] ±ie<7)tSfg«, fxVNffi^ttj^T. # 

[00 79] =5ri>. Xf— ^EWRfc^xAaHKRitt 

g£ILTi,J;<, ifc. tfxAEgHto«&fcl/cS» 
[00 80] =5ri3, aW^xAWFlfcBILTtt. 01 

tt, S^xMWFlrtOltlS^ai^PMl-PMl 
5 (Cfe^T ■> x/NiSlfficDji/Itf^Sftl. . 
[0081] E . Wg^x^fflV^rUT^^y 
h«JS:&JK'>xAWF2fc*flTt>.. g2£>7x;\W 
F 1 fcHt»££tefevvcH (WiKRJfH 
J^i^lfTSilS. U»U «g>>xAWF2#XY 
Xr-v'3 6£»{ISilfcB$fc(i, J»^x^WF2 
OEMMflH(CP«$tf>"C. P-)iAWF 1 fcHOCSJSg 
&\Z?xi-7*&m8hX'% h J: o IcX Y^f-y 3 6 

Mfc*? x awf 2 WEWEftJSfcffiS^fc-fr^S^fiH 
fcfcftj&t*. tj^tfxAWF20|IMRft*i:ffl«£ 
b&WtoiWtitiikto, feaJS^xnco^x^Jig^t 

[0082] HI 9fciUTI2 0J;L #M%.*?xW7 

vTyjxyvmm^m^-twmx'foh. x-f-y 

TSl~S6 2T<?>HUIfcL laSfc^L^^S^xAfc 



jWR*)a**lS. H2 l(i. SM^xAfcaseSfifc 

$fcU:B<£#KM;fU>„ 01 9c0XT-/rS3Cfc 
UTtt. H2 lfc^tfflEieftJKa 2prtf®&ZtlX^ 
&. fcfc, Z<mm&%.a 2pr{± s 9 0° Offl&fgO 

^Fsggsfc^ri/ovs. tfiaiffi^xAtcfcv^TJi. 

hZtZMMLX^h. 
[0083] Xf 77-S3 lffcL 
#S1 5 4 (H2) d<Offl»Wcrt05««tHU 
Ts 3»^x/W)l»ftafci3V^TiMiSnfc»io^y 
7*U- hB«M P a £fflv vt A? - y v -y ^yffimt 
frtco. 

[0084] 02 2«. WtSmt x'\tzmtl>W-> 

■7-y^y^nm^-tmmmx'hh. a-r. 022 

( a ) ^tmfrW.e>tv/mi&Z . 77 •* y£&fc J: 

T J F«ll5llKftS«2pr«tlfiJ|t?i0tlHlKLT. 02 2 
(B) {^-Tid^BIRSr^^fS. -eUT, HHk&O 
B&fttfc^T, ^lcOx^V-ba^MPat^-y 
f-y^-t&BffiA^-y^/^-yvy^v^SiUitcJ: 
■oTfttfrfS. .TOIHK H2 2 (C) (C^-Tidtc, 9 
0- ?^®mitz4r>cr>f-yy-U-bmi&£^bhftf8.L 

xa<zti)miU\ zlx. zti^A-onry? 
\y-hm{m<^x\ -7 'v^yywfimhm^hr-yr 

y (i-vl-y?n?-y) 

H22 (b) comx-te. 180- mm,<r)fyru~Ym 
*.w<y*>rgjmi>&\ *ot. -^aij^^x 

A<^ffla«Kft«a2tt % (a2 P r+18 0- ) fftS^ 
A^-yVyf-y^ioT, ^fillllfeftJSa 2 P rC0^ 

flues tifiBLT. aiaKft«a2«Hi*S5j&r*ifc 

#-£'£6. Hie^^4^)cOT>ru-hB®(c 
rea^t'c.iXTtftS (0* . 90* .180* . 270 
* ) V>o%. A^-yv-y^ynri-^TgffiSftjtft 

[0 08 5] H2 3tt, ttfllg^x/NOTfiilsHSftSa 

2prm®m$&a2k<omzmwmx-t>&. t 
ssBe^xAoiawwi' (x^^^^^ysD 

<>x>'NJiS^(7)S^(6lDw2(± s V-yf-y^A-^- 

yMPc^iE* (112 2 (c) coft^OTyru-hB 

(ROKuSfc) L!tB#t:, ^ftc03^*|6]t|6]<^r|6j-CJ) 
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tflbh. %*>hL. Ztlt>cr>fi&a2pr. a2tffil^ 

[00 86111 9^Xr-yrS3 2t-(i, l-ify? 
J*?->MPc <?>W$&Q c <r>WM&7 5 4 ^ > h WIS 
7r'(/H39(:«#Jilli. 12OC0Xf y7"S33 

■cut. ttai£^xA<oiaiKftg^jig$j-«iBLT. 

t . mm^^\commmnma 1 1 «m ( « 2 - « 
1 ) t ixfemziih. 

[0087] aB^xMrt«aaB&s«ffi»i % i<o 

[0088] Xf--y7'S3 4T'fcL n9-V?»/<fV7 

Knx^v^-fy'iy^MP c (@23) coeas:*aj 

H2 4t±. v-yf-y^^-yMPccoS^Q 

ct. isi^x?^ y^Pc toia«S:^-r 

at'ti. 02 4 ( a ) - ( d ) l^tArx^yi-yy 

^iifcjWWS&h.*. *?74:/*74y3c&Pcc>, 
H(Xc, Yc)tt. v-yf-y^*fc:J6tT*<H t 

[0089] ( a ) -7>yf-y^S* 5 0SOii^ : 
Xc=Xs+«x, Yc=Ys+*y 

[00 9 0] (b) •7«y^V^ag#9 0K<0*&£: 
Xc=Xs+«y, Yc=Ys-^x 

[009 1] (c)??f-V^tt&fl80Ka4te: 
Xc=Xs-Jx, Yc=Ys-<?y 

[00 9 2] (d) V«yf-y^A«*»2 70KtfMI^: 
Xc=Xs-Sy, Yc=Ys+5x 

[00 93] dx, ffyli. WaUdW^x 

AWT" y 774 * y M»HIIC*^T*«>fe*lT Hfc . 
Ty7V-bBfcMPaOgJfSi±(Qa (016) * 
<r)%Br>X7 54 774 yJH&P abcr>mmc?>*7*>y 

h-cht. z<?)8mn*7*:vh <*x. sy) zm^ 

hz.blzk~?x^ 7-/fy / 'A7-yMPc(^|^Q 
fcJKW* *. H2 4fcwtBM«i. 

tztm?>i><VZ?)Z\ ±ieO4o<0^(?)#ilS®k LT 
ti, ^ffilsligftga 2prtfttHer* J; d (C77 < y% 

[0094] 02Otf>;Vf-y7 , S3 5T'(i, 2ocDSco 

x? 5 4 7*54 y^iwmmzt;tsQ.smm^ x 

AWF2^i?«. 02 5fcL «SBe«>x^fct5V» 



ii^xyNco2ocox^7-f 7*54 ^MPc, Pdo 

(7)X;y'54 774 yJfflPa, PbcOliBM^klRl 
tX'hh. ffiot, 2 -titf);*.:? 54 7*54 V3b£Pd 
J*. a*)OX79-f 7*54 V35APc 3B(S'/iA 
cois^l i Kfflil-|)iilRL2<o*i6ifc«)ofc^rifiit:# 
2SBO.*? 54 7*54 y^PdlCXYXf 

iSAQ a , Q b Ojffi "f^H^ b m tX% h . Z. d L 
X. 02 5CD2#a<7)»Wd^|S^$ix|,„ 
[0095] 02OcOXx y7-S3 6-C(i, 2%g(r>W. 

yfTii. W. 1 OOf-y 7V- b®£M P a fc jgi>-gc L 
-tVy^y^A^-yMPd^SP^Qd (02 5) CO 

[0096] Xr>y7-S3 7T{i, HW6*I&I^¥S 1 
5 8 (02) 2oco£?£;5Qc, Q d coili"^ fa D 
L20lll(l5ft«»2**«)6. «K0[aICftfte2tt. Xf 

* TRBWH11 0 £B£ USA* 1 ?** . 
[00 97] Xr-yTS3 8T-(i, 2oB<9-7>y?-y;y' 
yN^-yMPdcoS^Qd^S*^. 2ABOX? 
7 4 ^7 4 V3c^P d 0>MWXtllZtL& . dcoSE 
li, BiML)t024Cyirft>cy)kl^tT-i6S. Xf-/7 
S39T'{i. ljSSk2^B<0X^74 7"74y^P 
c . Pd<7)4"C^Pc d (02 5 ) cO^ISr^S. £ 
c04"t^Pcd{±, ^xyMlS^fcfcttSIS^ik'SrS. 

*7ts «T(ciftnj-fi.7r4>-r74^yhj!{iatiD(t 
h&m-shitm&RP (03 (b) ) tix&mzti 

[ 0 0 9 8 ] W^Vx^WF 1 1 ftai^xVNWF 2 b 
^«oafe*|6lDLl«0|IieftS6' 1 k$rfflV>T«»Sfc 

[ o o 9 9 ] 02 6<i, iBM&zmwmpsmmib* 
umzTFtwmvhi. 026 (a) mv*^ 
izm ixntitit^-ocomm&Qa., Qb^jg^iusiL 

ttWim. ^2tfOS^Qb*^mi(0-i^Qa{C 

fooUtntzysLhtix^z. z<rms&3toDiicvmm& 
iitx'mtm*)t,zMr>fcftmx'»>z>. 026 (b> 

tt. StaJS-7xAfcii|L-c#^nJt2ocy)S^Qc, 
QdS:eJifi|»L2«r*LTV»*. i*lfefl5»pjSQ 
c, Qd£^gif£7T|ii]DL2t>. lf!2(0S?$i^Qd*^ 
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d s iph-mm D\2fcsmm o fctbstftst* 

•5. ^coidtc. S^xAfcfctt6>lt£fn6]DLlc7)0 
ISftgtflfc. $38£?x^fc:fcttl>j§l^|i]DL2tf)0 

[0100] kZhX\ WHttxWmfOL (0SS 
H2 7(i. IBiftEa 1 . « 2£ffltifc&vittttBC 

Mwaw^twfrwwca*. ffl0ftftg« i , 

HRattfttrADMi. Die&TKPtttBQfcitofcftK 

ft-jT. ffl03W)H#Aa=a2-a 1 

"fiZbtfiVtl. fflU ±atfcEW6«K«l, 02 
OXW. ffl0lceSa 1 , a 2 J: 9 fcfM&WSHOT, 

tt0«K«^a J: Ofcttl&WSV*. 
[0101] 0IE*lftl»je#S 1 5 84«fflK'>i/^ 

igfe^jg (0^1*0) imztzumkixit. ±.i$cr> 

[ 0 1 o 2 ] um 1 : »9 x'Namt*HKME0 1 
fc. &MfeVx'W»%%E&ft%.e2k<7)£ft&efr 

t>. m%<r>mwmm%. imam) 

£0>#8;Ui. 02 6fc*U:fc<OT*S. ClOXtr&fc 

1 0 1 0 3 ] U&2 : W$V x^vfflBfift*a 1 fc . 
«ae«7x^OfflllICflfta2fc<02»Aa*»<!,. iff 
<9ffl*fW&0$Kft« (015*1*]) Sftsr*-*. i«*S6 
2«, 02 7fcipU:fc<9-C£>S. Zco-fifcZm^^i 

[ 0 1 0 4 ] *&3 : aW^x/NOmMEBICftK^ 
iTfMft-ft. 02 6 ( B ) frt^ffi&i. 3C, iUftjg© 

*>\mmm>m?iijftDL2iX'<r>®$mfg.x'h&. ts-a 
x. tette^xAii, ^T-^saa^>aeK5riftiDs*> 

<? 2 *5tt0!f£ L T V ^ fc <T> fc «. -I fc aWC* 
4. *ffi3f5SBBfcLT, MHEIiKME*2£ 
^tt*Jll**fcU**Lfc**, «SW6«7xa«|1IK 
ftg (BMg^M) fcl/tfcJ:^. £<3#ifc3fcJ:*Uf, 

MWOBtt&>«SiK5ritlD s SrgJjlfc LfcHfiftit (0 

K36rw) *wmxzmLx%hk^m&tfhh. <w 
fc. »^x^voi^i^a»jft^tt»oiiasios 



li. £ <O0fE£lJ£<? 2 SrWJSg'* xA<o®<6f|gfc LX 

z<r>&zmmhzktfx'*z>. 

[0105] £i£4 : 88H£<7x"0&BlKft£a 2* 
i0t>c05r. tUre^xAOENEME (0$K#fi) fc-f 
;«|^t., *S3fcH*fc» 0teft)ga2fc-^ 

(0$K:frr&J) fcLTfcJK ;co*ffi4fciii«i\ mm 

^x^(,ff)mmmwH^x'H^<. xf—vsm 

%m%.n1B&iMD s £Sif&fc LfcMEftft (0^* 

ft) taesfcfts-csifcv^dHijsa***. 
[0106] WJ^^xAcorur^'f^y 

fc, Eieft*«2fc36««je*iufe<o-c % iiife^fflv^T 

Xr-^m^offi^fcttSS^^xAo^xAJi^fc 
<nm%®Z'fioZkt)<X'ZZ,. £<OJ:3$r*«8»fc 

u>>u ryr^-f^ymsiTftfeftfcis 

[0107] SSKOfflfflll, KSIi^x'vOlsMEftB* 

2<7)mnT-^s. laucidfc. mmm&2iz. 2 
nz><mabikm£i,zx-?x. mm^&02<omi l zmm 

fe58vM4lffc#*t*W&«fct}^Ttt. ffiiSailT^ 
«Sft.4«S&«OT«fiaifc. »R«>fi«(9»H)a) 
fcWi***#<«r9. ffiS^*>-WI«!Wi<=flr4i:^ 
■SISBEfi***. HKft«e2<0SUIfcieEW*<iH^i> 

[0108] m2coraM{i. XYXf-y'3 60ffMtt 
XYXr-^'3 6co«fiSW»Sfcfi 

[0109] ^3orai. * *J\U$taifcbMWm 

xhh. &m*^kwm&v^x'\t.tzb?>j;tfW£ 
h<r>x\ z<r>ttmzi^xm&bikwm s mLi'Z . 

[0110] Cic0j:dfc. 8«<0JSSfcJ:oT»^<0 
fiBl**>*l«aA%fe-*-*^) , C. i<05Ufi«T»iWTfc 
^■f7T^yT7'f^yhii!iafcJ:oT. #8!l5g*7){a 
**EWfc»jeLTV^. 

[01 1 1] F. WJg<>xAfrAvv^7r'f 
*>-hBUI:l22 8kL WM^x^m^tzyr^y 
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itm&R p k &MJZ&k omm&mmk izm? 

JSTCIi r^mtSLMi tint r ^«j to**. *fc. 
EfTCttmt« 7 r 4 y75 4 y Hlfflfc J: -s-CftJt 

[ 0 1 1 2 3 Xf»yrS4 2Tii, fflS^ofi^BfilS: 

»&* . r y r 54 * v hjiraraftfcsiiiiwssa 2 
mm&zmtth. 029^ niiKSt<os«^^tiii 

54 * y hwmiztsvim 1 8cow&t mm 1 1 cox 

[0 1 13] 028<OXr-y7 , S4 3T{±. 82«0t>- 
Tl—hHffiMRa (018) Srffl^fc^-yv-yf- 
^yfV/A^-yMRb (H2 9) 

Rbtf>S*&£Rb<OJ^&£&5£-tS. XT77S4 5T' 

iW&S.PM i tS^*RaC0J^gO3i-7-b7 FAX, A 

jKWMIfcttoT, ««rn-7Sr)PJ^PMitiESI 
[0114302 scnxr -/ 7*S 4 6 T'{±, flbcoM^S 
T7TS4 llcS-5TXr-yrS4 1~S4 5<9«yia* 
PM1~PM1 5 (03) X-f-y 7*S4 1~ 

s 4 5 *im LMfi-i zkizx^x. mteanm 

flgft&l (0M.(flRVM£) *tv7S4 5 k Xt 
v7S 46<nmz'fio ZktfX'Z &. folWi. 
c0il^(c|IIL-CXf--/7'S4 1~S4 5itmLXm 

[0 1153 ZcoXolz. isxtmtit, ?V7yJ 

RP ( = Pcd) <r)im*®&?hkki>^ ^WIhKE 
ftg«2. <?2£&5£Lfc. £*l^r'J79 
4*VMP8fc. «S->x^KtJl^T««3*lTV^ffl[ 
Wisb^W^tkR P fc *«£jSfc OfiBf IBfiSfc fcfto 



[ 0 1 1 6 3 G. 352S» : ±»Lfc*l SetM?" 
li. «-ffl^rfc(C7r'fyT5'(^ybSaaS:IWL 

BEfc&S*'. j^90W1B$HI*R**. L*»U 7'D 
75M * y mWB4»4) «fi*ii4«SIS»> x.>vm%£ 

eftmsaifi. m%m.i$fr<tnm^Lx^htct> 
if. 7r-f yryj tyhtmz'-m-t&zktf^mz 

[01173 kZbX\ 3^1 IIM^lT'^sfcJ: 3 fc. 7 

d 7 5 ^ ^ y b %mx-\i.*7 x y \4"we < o 2 -?<ox 7 7 

4 7*54 y^AP c . P dcOjfi^T'-eix^iiy^-y-? 
•yf-f^fcfrK 2*iW<7y?-y^y^g£Qc. Qd 
«rSW>"CBWEft***€UT^fc. *fc, 2^X75 

4 774 >3&sp c . p de>{mfrt>im$fr#m»& 

RP ( = Pcd) OftlSrifctfrC^fc. dcOfc^, 77 
fyx*A7-><0»I^Qc, Qd^{igfc(i^O|R 

y*^a<^4iJfc. i<0"7-yf-y^lWWcJ:4ffiiI^ 

[ 0 1 1 8 3 03 0»S. ftit&btfSJfcSR P*^iPJ5e 
^PM i 4t*<0Saifc . tiM&bHM£k(?>m%&Frt 

# . Milf 03 0 ( B ) IZTfit i. o (C, GLS-isbitmm 
&RPfrm^PM5£X'<D&MJm30mmTfi 

as&stPM5<oifi«fctj»t4tia^jy*iai (^si 
{iai:^«iafccoii) #± 5 Ann-cast fiat**.- 

iiOfiKI^iyfflBUMl. ifc, @!|S^S^2<7)^ll5e 

fflitf . &Kitb*tgmtiRPfrt>$} 1 0 0 mmWlfc 
»&SPM 1 fcfcUTti, ffl«^<>tfiBa±± 16.7 
jumfc*&. (St. »F*S*l4ffiS^*>«»«36«± 1 0 
umX-fol fc<K5£-f 6 fc . 1 0 0 mmWlfcfiHtCtiB 

[01193 *ZT%2mmX'\t. GLW&bitm& 

Rp*^ifeiiPM i tx-ommmfemLm & xwt 

<0«^fc»i. 7r4v774;*yh«£fB&U 7U 
75-f^yhtS^ (ffig^fc^^RP^ffigfclaPK 
AS«2. 0 2) *m\vc*tbZiib : fm®Xt:. *o 

ai^sp m i <n$mm.k txmm-ti . <a®^ 

*>*SfcSRP*»fej|3&SPM i iT'^^i* { Bir5t(iL 
maxiD^^CIi. *0>W&SPMiiCOl»vt 
7r-f y754^yH8H*ffoT55WSfll*i«&r 
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[0 120] miii. 03 0 (A) fcjjrf <fc-?fc>>xA 
±£PM1~PM1 5«1 5rBrtf)fll£j£<0-5^ {ia 
£;Mi:g2££RPA>ii>¥g6 0mmW» (H^KH 
TtS*»*L)tn<^rtffl) fc:*>S4o<oa9^PM5. PM 
8. PM11. PM1 3fcOVVCtt77"f y754 *y 

ftnB£A(covY?li7r4 y7:H;<y b^SSrflff 
[0121] i^2HSS^T'Ji. {S^biirS^R 

[0 12 2] H. «39yt0f :«39Qttfl(=«ViT(>. 

U *2Stft0U:JK:*«>(:l:. 7H y7^-i^yb^k 

•31- vc. 7T-f>7 , 5-f^vh»a*««S-f4J:'5tt 

[ 0 1 2 3 ] H3 1 a* »3HttMKfett*«!a<0*ffi 
**tR«HT**. Wgj&<0«iHHi. 1213 0 (A) t 

'iTitztk. PM1-PM1 5<7)1 Cl 

I). *fc, i#gcofJ^.PMit, ZttimizyrJ 

max ( = 6 0mm) felTO^fcti. ^?>)II5££PM 
i r -f y75-f * V LT fegtSixf. 

[01241031 fctJWC . fiKB6***lp^iR P*> 
fc«*W>»&iiP M 1 4-COE«liBf3e«Lm a x ( 6 
0mm) iOiTC^Ws 1 fcO^T 

(±7 r 4 y77-f * y hJ&Sfcfi 1 -o-cnaHiBSrftg-f 
I). £^^PMl*>£>8EfliLmax<7)&fflJ. 04> 
TW5BT*wSitT^6. 1#B«9«95&5PM1j&>#>2# 
B«iW&iS[PM2*T<0K»iLmaxJaTCJli*. * 
2#B**l5&SPM2fcHLTH:. 7r^77 
^yh*!UI£^ifrf&„ lilTIS]«C. ««feSrtfc: 
7 t 4 y 77 4* y h»I£*B&-f h A> i: -5 »*m&t 
h. SEoT, 7r4 y7?4*yb*!yi#<llfi : £ft.6$! 
J&Stfi. H+-CM3»fC*-tS!I^PM 1 . PM4 , PM 
6. PM8, PM10. PM12, PM1 3<7)7yf9rCD 

^fc^rOv te<9«l5&Src»i7T'f y7-7-Myh*!«l2: 
[0125] filTTIi. 7 r -f y75M * V hHPI** 



i o 1 2 6 ] 7 r -f p< y h^ieafitj&onaKa 
=mm.t mm.m.t wmtti^i . 7r-fyr 

a * ybmfc&^mmtmmimtcommm 
77 ly^mth-mmh. 77^77 

4 > y hi«i^<o^fiat 5^«t 

«fl*£*>tf»£RP*»fc<ora^Linax 

WTeow&Sfc-oivcii, 77Y yr^^^yb^as: 

frfc$:Vvl,<0i:l/Ct>J:V\ 
[0 1 28] ia±RWLfcJ:dt. S3»Wttt. 7 

w yr^^^yhgfSis^p^-^Kffli^osa^i 
r-f y77^f ^yhSrai^i^jffliaatiiaii^atco 

•5tL!t. ^T, 77-f >774*yh®M$:fT : )M 
[ 0 1 2 9 ] icofHBUJJEe^^J^eWBB 

fevers-? <o.®Kt*jv^mrsc: k*f5rigt-S) o . 

[0 130] (1) ±EWtWfc*J^i:. a-h^xT 
lCi-5THS$^lTV^ffl^-gB5rV7 h>>x7ti 

[0131] ( 2 ) (ia^^S^RPOSSSr^ 

&b*t : m&£-&tt®®<?)Wmztt LTW -y v v f- 
•fS7tJ6<?5||2cOA-^-yv/^-y^t, ^-ill^i?:^ 

W 

[0132] ( 3 ) ±EWttfCtt, (aa^^-ii-sii* 
RP<OfMfcig»S*«2i:t»0&f4IWC. 2O£0m 
JS{cte^TA'^-y-7 - y f-y^Srtf 3 J: 3 lc LTV^ 
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•£g$£R P<7){iffit m.n&e 2 b &®feth Xoiz 
LT& <kv\. -fcfc, #»J^o{41$-^-tS^t^ & 
iJccO^i^tcfig LT > V - y v y f- y ^£ fi o «t ? te LT 

fc<t^. -flat. ^-yvvf-y^To^oittf 
[0133] < 4 ) mmrnxu. ^atc^xM^m 

J: ~> X ftffi-f S - 1 *«Tffi«r<0-C. »6£<0fiMraW>»i 

[112 ] b5 0<0rt«Wt«&3i«tro-y 

70. 

[03 3 s?*i0ii(ct){ti.f3B^€3!aa^tsis^^-nM 

[04 ] ll*fi0lfe:fcttSfia-&iyfr3!!«I^«c#W^^ 
■f7o— f-v-K 

[05 3 ^iAWFlSfflWJ77^^^hS5 

[ 126 3 mm x awf 1 £ fflvtfrr y r 5 -f ^ y hm 

[073 *t x vnW F 1*) fifcfflRtfDf - •/ r 
^ffi5iJco«^£^-T8Li:0. 
[08 3 *xA*>«K^&*8ttLT*maS.' 

[093 vt&mwzbhWfrvVimfnmim 

[0103 V<;U^U-^fcJ:SHIR«ffl<0*ftS:^ 
[01 13 V<JU*'<.]s--?t:m^X%L>tltz* :! ?-2.-v 

[0i2 3 wm$.k%zmmm-mt. 
mmmm*t> v tmzx xmrnztitzA 

[0131 4-xmmttmi5f(mm. 
[0141 r?-r>'SL«)&iSiffliifca»o+ 

[01 5] fyy\y-vmmAP ^minm-^m-t 



[01 6 ) Xt-?TS 1 O^Sfig£jjcffKHH0. 
[01 7 3 ^ I 7x/NWFlSrfflv^7r-< yT7^> 
y h Hij^0iS<7)#lil:^-f 70-f+- h . 
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